Angioinvasive lymphomatoid papulosis (LyP) type E is a rare variant characterized by angiocentric and angiodestructive features with CD30+ CD8+ lymphocyte infiltration. In rare cases, LyP type E is concomitant with mycosis fungoides, but there is no English report that describe LyP type E developing from parapsoriasis en plaque. In this report, we described a case of angioinvasive LyP (type E) developing from parapsoriasis en plaque, in which we employed immunohistochemical staining for the investigation of its pathomechanisms.
Introduction
CD30+ lymphoproliferative disorders represent a spectrum of diseases, from lymphomatoid papulosis (LyP) to primary cutaneous anaplastic large cell lymphoma [1] . Among them, angioinvasive lymphomatoid papulosis (LyP) type E is a rare variant first described by Kempf in 2013, and characterized by angiocentric and angiodestructive features with small to medium sized lymphocytes that express CD30 and CD8 [2] . In rare cases, LyP type E occurs in patients with mycosis fungoides [3] , but there is no English report describing LyP type E developing from parapsoriasis en plaque. In this report, we describe a case of angioinvasive LyP (type E) developing from parapsoriasis en plaque.
Case Report
A 76-year-old Japanese woman visited our outpatient clinic with an ulcerated, infiltrated plaque on the left side of the right leg. She had been treated for parapsoriasis en plaque with narrow band UVB irradiation for 4 years. On her initial visit, physical examination revealed an ulcerated, infiltrated plaque in the scaly erythema with atrophic lesions on the right lower legs ( Fig. 1a) . A biopsy specimen from the right lower leg revealed a dense perivascular infiltrate of atypical lymphoid in the upper dermis reaching into the subcutaneous tissue ( Fig. 1b, c) . Immunohistochemical staining revealed that these atypical lymphocytes, which were distributed throughout the dermis, were positive for CD3, CD8 ( Fig. 2a ), CD30 ( Fig. 2b) , granulysin ( Fig. 2c ) and CCR4 ( Fig. 2d ) and negative for CD4, CD7, and CD56. In addition, substantial numbers of CCL17 producing cells were detected at the center of the infiltrate ( Fig. 2e ), whereas CCL22 producing cells were not detected (data not shown). Therefore, we diagnosed angioinvasive LyP (typeE). We administered topical clobetasol propionate once a day for one month. The ulcerated, infiltrated plaque rapidly regressed within one month with a remaining scar, erythema, and skin atrophys (Fig. 2f ).
Discussion
LyP is characterized by multiple papulonodular lesions that spontaneously regress within a few weeks [1] . One of the possible mechanisms for the spontaneous regression of LyP might be a subpopulation of myeloid cells that produce various chemokines and express immunomodulatory molecules such as PD-L1 [4] , leading to the development of an immune reactive or immunosuppressive tumor microenvironment. In our present case, a dense infiltrate of CCL17 producing cells was observed at the center of the area with infiltrating atypical lymphocytes, which was surrounded by CCR4+CD8+CD30+ atypical lymphocytes. CCL17 is a chemokine produced by various dermal cells including tumor-associated macrophages (TAMs), dermal dendritic cells (DCs) and endothelial cells [5, 6] . CCL17 attracts CCR4+ lymphocytes, such as Th2 cells regulatory T cells and cutaneous T cell lymphoma (CTCL) cells [7] . Taken together, CCL17 producing cells might attract both CTCL cells and normal lymphocytes and may play a role in the development of the characteristic histological feature of angioinvasive LyP.
As we described above, CCR4+ cells were not only CTCL cells but also normal lymphocytes. Interestingly, Kondo et al. reported that human CCR4+CD8+ immature memory T cells could produce multiple cytokines (IL-4, IFN-g, IL-2, TNFa) and migrate to inflammatory sites in the skin via CCR4/CCL17 pathways [8] . Notably, granulysin is expressed by NK cells and non-naive CD8+ T cells [9] that lyse various cancers including skin cancers [10] . Moreover, the expression of granulysin in the tumor microenvironment even co-relates with the prognosis of cancer patients [10] . In our present case, substantial numbers of granulysin-bearing cells co-existed with atypical lymphocytes in the lesional skin, which might play a role in the rapid clinical regression of the tumor. Since we present only a single case, further cases are needed 
